Britain has an important geological, environmental and archaeological record for MIS 11, which makes a major contribution to understanding of the human occupation of northern Europe. New fieldwork at Barnham, Suffolk, UK, has identified through improved geological resolution, the change in assemblages from simple core and flake working to those with handaxe technology. The two assemblages are argued to reflect distinct human populations from different source areas in Europe. The paper examines the European record and puts forward a new model of how the complex mosaic of lithic assemblages reflects local, habitual practices during stable environments, but changes in climate and environment led to larger scale shifts in population, resulting in new human groups arriving in Britain.
East Farm Barnham
The former brick pit at East Farm, Barnham (N 52° 22' 29", E 0° 45' 14"), has been known to contain Palaeolithic archaeology since the early 20 th century (Whittaker 1891; Clarke 1913) , with excavations in the 1930s and in 1979 (Paterson, 1937; Wymer, 1985; Fig. 1) . Both excavations recovered nonhandaxe Clactonian assemblages, which they suggested underlay handaxes, based on earlier reports (Clarke, 1913) . The uncertainty of the context of the handaxes led to fieldwork from 1989 to 1994 .
The 1989 to 1994 fieldwork established that Pleistocene deposits occupy a glacial meltwater channel cut into Chalk bedrock and initially infilled with till (unit 1), sands and gravels (unit 2) and debris flow diamictons (unit 3). These are overlain by mainly fine-grained sediments, with lateral variations between the centre and the margins of the basin. At the edge of the basin these glacial deposits are overlain by a coarse lag gravel (unit 4), silt (unit 5e), black clay (unit 6) and brown silty clay ('brickearth', unit 7), all of which are decalcified. Micromorphological analysis indicates that unit 6 is a palaeosol, and a series of darker grey zones within unit 7 are interpreted as less distinct palaeosols (Kemp, 1998) . The gravel (unit 4) thins out and the silt (unit 5e) thickens towards the centre of the basin, where it is calcareous, contains organic remains and is referred to as unit 5c. Pollen, molluscs and vertebrates preserved in these sediments suggest a slow-moving to still body of water that gradually dried out, surrounded by grass and deciduous vegetation with slightly warmer summers than present (Parfitt, 1998a) . The drying out of the basin was followed by soil formation (unit 6) succeeded by further infilling of the basin with brown silty-clays (unit 7) predominantly deposited as colluvium from the valley slopes. These deposits can be attributed to the Hoxnian interglacial on the basis of their stratigraphic position (Lewis, 1998) , aminostratigraphy (Preece and Penkman, 2005) , biostratigraphy (Parfitt, 1998b) and geochronology (Voinchet et al., 2015) . The palynology of unit 5c suggests attribution to HoII (Hunt, 1998) .
These excavations produced two substantial archaeological assemblages from separate locations 50 m apart on the southern margin of the basin within, on and slightly above the lag gravel, which was the source of raw material (Ashton, 1998) . The assemblage from Area I consists of cores, flakes and flake tools, but with no handaxes or flakes from their manufacture. The fresh condition of many of the artefacts and refitting shows that most of the assemblage is in primary context, although some rolled material shows fluvial reworking of older cores and flakes. The assemblage from Area IV(4) was interpreted as being in an identical stratigraphic position to that from Area I and contained, in addition to cores and flakes, two handaxes and over 250 soft hammer flakes from their manufacture.
Smaller assemblages were recovered elsewhere at the site; in the middle of the basin hard hammer flakes and a core were associated with the vertebrate material, which included cut-marked bone. Within the palaeosol (unit 6) at the margins of the basin, one handaxe was found in Area I and over 50 handaxe manufacturing flakes in Area V. The published interpretation was that similar groups of hominins were using the resources of the basin over a period of time until the basin dried out, with occasional handaxe manufacture as raw material permitted or circumstance required their use. This argued against the succession of Clactonian then Acheulian cultural groups at the site (Ashton et al., 1994 .
New fieldwork at Barnham
New excavations at Barnham since 2013 are re-examining the stratigraphic relationship between Areas I and IV(4) by opening a new area (Area VI) immediately to the west of Area IV(4) (Fig. 1c) . This has enabled a more complex interpretation of the sequence to be offered. In the western part of Area VI the sequence is similar to that in Area I. Towards the eastern end of Area VI, units 5e and 6 thin and are absent at the eastern end of Area VI and in the adjacent Area IV(4), where unit 7 immediately overlies the lag gravel (unit 4). Approximately 0.35 m above the lag gravel in Area IV(4) is a darker grey horizon, which was previously interpreted as the equivalent of unit 6, but can now be shown to be a later phase of soil development within unit 7 and can be traced laterally into Area VI (Fig. 1c, Fig. 2 ). The transect through Areas IV(4) and VI coincides with a significant division in the lithic assemblages associated with the lag gravels. Where the gravel is sealed by units 5e and 6 there is no evidence of handaxe manufacture, which only occurs where the gravel is directly overlain by unit 7. This is consistent with the single handaxe found in the palaeosol (unit 6) in Area I and the handaxe manufacturing flakes in the palaeosol (unit 6) in Area V, where they are both sealed by unit 7 .
The reinterpretation of the stratigraphy suggests that either the surface of the gravel in Area IV(4) continued to be exposed during the deposition of unit 5e and development of unit 6 in Area I and in the western part of Area VI, or it was buried by these sediments which were then locally eroded, resulting in the re-exposure of the gravel surface. Burial and re-exposure are considered to be less likely as units 5e and 6 gradually thin out in the eastern part of Area VI, with no evident erosional unconformity. The preferred interpretation is that the gravel in Area IV(4) was exposed for a longer period of time than the gravel in Area VI (west) and Area I.
The longer exposure of the gravel in Area IV(4) has produced a time-averaged assemblage, both contemporary and later than the assemblage from the gravel in Area I. A small, abraded component consists of simple cores and flakes, whereas the handaxe and handaxe manufacturing flakes are all in fresh condition with refitting material showing minimal disturbance. In combination, the fresh condition of the handaxe assemblage and its stratigraphic position immediately beneath unit 7 suggest that the assemblage is contemporary with the formation of the palaeosol (unit 6).
Establishing when the introduction of handaxes occurred within the interglacial succession can be inferred from the palynology signal from unit 5c in the middle of the basin. The formation of unit 6 would have developed initially at the edges and then encroached towards the middle of the basin as the water body dried out. Although this implies that both assemblage types at the edge were potentially contemporary with unit 5c in Area III, the small lithic assemblage recovered to date from Area III only contains hard hammer flakes with no evidence of handaxe manufacture. This suggests that the non-handaxe assemblages from Area I and Area VI (west) are contemporary with unit 5c in Area III, which spans HoII. It is unclear whether the handaxe assemblage from Area IV(4) can also be assigned to HoII or a later pollen zone.
The archaeological evidence from Barnham, in common with other Hoxnian sites in Britain, indicates a change in the archaeological signatures during or after HoII. Non-handaxe assemblages can be recognised at Barnham (Areas I and VI), Clacton (Freshwater Bed), Swanscombe (Lower Gravel and Lower Loam) and Southfleet Road, Ebbsfleet Valley (Wenban-Smith, 2013) . This is followed by the introduction of handaxe technology, at Barnham (Areas IV(4) and V) and Swanscombe (Middle Gravels) (Fig. 3) . These handaxe assemblages may be contemporary with handaxes from the tufaceous deposits (Bed 4) at Beeches Pit. The sudden introduction of fully developed handaxe technology, particularly at Barnham, suggests the arrival of new groups of hominins, rather than the in situ development of this technology. The two phases of hominin activity arguably reflect different cultural traditions of flint knapping practice that were introduced from Europe. The earlier suggestion of a land-bridge between Europe and Britain during MIS 11 (Meijer & Preece, 1995) is now supported by evidence of a connection across the Southern Bight of the North Sea Basin (Hijma et al., 2012) . This would have enabled movement of populations between Britain and the rest of Europe throughout MIS 11c, even at times of high sea level. To interpret the succession of human colonisers entering Britain during MIS 11c it is necessary to identify the possible source areas in Europe.
The European context
Identification of potential source populations in Europe is hampered by issues of correlation between sites and comparisons of the archaeological assemblages. La Celle and St Pierre-les-Elbeuf (France) are both Acheulian sites dated to MIS 11 that have a distinctive suite of molluscs (Lyrodiscus fauna) also found at Beeches Pit in Britain, strongly suggesting that they are of a similar age in MIS 11c (Antoine et al., 2007; Preece et al., 2007; Limondin-Lozouet et al. 2010; Voinchet et al. 2015) . Other than these, correlation is at best limited to the marine isotope stage, rather than sub-stage.
Equally problematic are the archaeological comparisons of British sites with those from mainland Europe, where the division into handaxe and non-handaxe assemblages is less clear. Fluck (2011) lists 108 sites from mainland Europe lacking handaxes, but only 14 have more than 50 artefacts and are of probable late Middle Pleistocene age with only four attributed to MIS 11 (Fig. 4) . For most of the 14 sites, raw material is a limiting factor, where small pebbles of quartz or flint make handaxe production difficult, although it has been suggested that small bifacial points from Bilzingsleben should be regarded as handaxes (Mania, 1995) . The distribution shows a preponderance of nonhandaxe sites in central Europe, but several can still be identified in France and Spain.
There is also complexity in handaxe assemblages with the identification of regional variants such as the 'Acheuléen Meridional' in southern France and Spain or the 'Acheuléen Septrional' in northern France. In Brittany in western France, handaxes are rare or absent in a further regional variant, the Colombanien (Molines et al., 2005) , as is the case with some of the southern French sites, such as Arago (Barsky, 2013) . Over the last three decades it has been recognised that much of the variation reflects raw material, site function or differences between the use of caves and open-air sites (Villa, 1991; Moncel et al., 2015) . Despite the complexity in the assemblages, at a coarse level most handaxe sites tend to be in the west and south-west of Europe.
There have been suggestions that these broad lithic assemblage zones can be mapped on to variation in the hominin fossil record (e.g. Stringer, 2011) with early Homo neanderthalensis associated with handaxe industries at Swanscombe and the Sima de los Huesos at Atapuerca. In contrast the human fossils at Ceprano, Petralona, Bilzingsleben and Vértesszőlős have previously been attributed to H. heidelbergensis (Stringer, 2012) , and at least in the last two sites are directly associated with non-handaxe assemblages (Manzi et al., 2010; Manzi, 2016) . But recent recognition of the increased variation in Eurasian Middle Pleistocene hominin types creates greater complexity and quite different taxonomic schema. Whereas Stringer (2012) argued for a narrower usage of heidelbergensis and a wider usage of neanderthalensis to include material like Sima de los Huesos and Steinheim, Manzi (2016) argues that the latter specimens should form part of a wider diagnosis of heidelbergensis, representing Homo heidelbergensis steinheimensis. In this context the association of putative Homo heidelbergensis fossils with handaxes at the pre-MIS11 site of Boxgrove is a topic which invites further research.
One way to interpret the archaeological complexity is to see the landscape and its resources as influencing human behaviour with the development of local traditions and their material outcomes. It can be suggested that during periods of stable environment, there was only small-scale movement (or 'drift') in human populations that became habituated within local landscapes. Adaptation to local circumstance created habits of behaviour, which became embedded in localised cultural practice. This created a complex mosaic of cultural groupings influenced as much by landscape setting as hominin type. It could be suggested that underpinning the different populations was a wider suite of technological practice, such as fire use (Mania, 1995; Gowlett et al., 2005; Molines et al., 2005; Preece et al., 2006; Roebroeks and Villa 2011) , hunting with spears (Warren, 1911; Thieme, 1997; Schoch et al., 2015) and the use of hides (Voormolen, 2008) . Given the lack of sites in central Europe during MIS 12, this interpretation would suggest that the first populations in MIS 11 to expand into this region lost the practice of handaxe manufacture due to a paucity of lithic raw material, but shared in the other technological advances used by populations in western and southern Europe. The explanation might also accommodate variation in hominin types with localised developments and more complex gene-flows between different regions (Dennell et al. 2011) .
How can the British record be accommodated within this interpretation? If stable environments saw only a drift in population movement, then changes in climate or landscape may have caused larger scale movement of human groups. The comparatively narrow corridor into Britain would suggest that humans were more likely to arrive during times of environmental change and result in largerscale population movement. The first colonisers in MIS 11, perhaps from central Europe, probably reached Britain as climate changed to peak interglacial conditions during HoII. But what triggered the movement of the second group of colonisers, who arrived during an apparently stable climate at the end of HoII? The non-arboreal pollen (NAP) phase during HoIIc has been recognised at a range of sites across northern Europe (Turner, 1970; Nitychoruk et al., 2005; Ashton et al., 2008; Candy et al., 2014) . Whatever its cause, this rapid change in vegetation must have had an impact on human populations, possibly inducing large-scale movements in attempts to find more familiar environments. Was this the trigger for new human groups to move into Britain at the end of HoII, perhaps from western Europe, with handaxes as part of their cultural repertoire? The only archaeologically visible difference between the two populations was the presence or absence of handaxes, which was determined by cultural practice within the respective source areas. But it can be suggested that both groups were underpinned by a suite of other technological practices and behaviours, which were common to all late Middle Pleistocene hominins in Europe. Although Britain provides evidence of complex cultural groups, they can only be understood in a European context. (4) and VI showing distribution of handaxe and non-handaxe artefacts and the lateral extent of unit 6; (c) schematic cross-section between Areas IV(4), VI, I, III and V showing the stratigraphic position of the handaxe and non-handaxe assemblages. The geological sediments are: unit 1 -till; unit 2 -glacial sands and gravels; unit 3 -debris flow diamictons; unit 4 -lag gravel; unit 5 -silt; unit 6 -palaeosol; unit 7 -brown silty clay ('brickearth'). 
